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ABSTRACT 
Rhizodegradation is a cheap, environment-friendly alternative 
method to remove hazardous polycyclic aromatic hydrocarbons (PAHs) in 
the soil. This system capitalizes on the use of plant and bacteria to 
degrade PAHs. It is a promising technology that could solve problems 
of cost and environmental degradation associated with the commonly 
used physical-chemical method. However, rhizodegradation is plagued 
with inconsistencies in its results that can be accounted to the lack 
of understanding on how this complex system works. This study 
proposed the use of hydroponics to gain fundamental knowledge on how 
the plant, bacteria and PAHs interact with each other without the 
interference of soil. First, candidate plants to be used in the 
system were screened in terms of their actual degradation ability in 
soil. Sudangrass emerged as the most effective dissipating 98% of the 
PAHs through the special enrichment of Sphingomonadales, a potent 
PAHs degrading bacterium, in its rhizosphere. Second, a model system 
using sudangrass, a PAHs-degrading bacterial consortium, and mixed 
PAHs was established. Using this system, a novel pH-mediated 
interaction among the three key players of rhizodegradation has been 
described. Third, exploiting the newly established model system, for 
the first time, experimental evidence that can provide link between 
plant age and PAHs degradation has been obtained. With these, this 
study has provided two major contributions: first, the establishment 
of a flexible system to study rhizodegradation; and second, the 
establishment of new insights about rhizodegradation that could 
potentially be applied in the field.
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から、スーダングラスを用いたPAHsの rhizodegradation における土壌のpH緩衝機能の重要性が示唆された。 
第 4 章ではスーダングラス水耕栽培の生育段階による PAHs 分解挙動、菌叢変化、および根から培地に分泌され
た成分の経時変化が解析されている。播種後 2 週間で中程度に生育させたスーダングラスを用いた場合が、最も高




として植物の生育段階と土壌の pH 緩衝作用の重要性を提示するとともに、複雑系である rhizodegradation に関する
基礎研究を実施するための方法論を示しており、環境修復生態学を中心とする環境科学並びに土壌微生物学、植物
工学の分野への貢献は少なくない。
よって，本論文は博士(環境科学)の学位論文として合格と認める。 
